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(I) 




(la) 

ffi5£ (lb) j^^^^tl: 



I 




(Ib) 




(Ic) 

4, *qftjpJ5l*3 fi«i*!#3rft. MHIE£^, &ffiU*T^»: 

(a) mm 

(B) iiJW^Wf^llti^-W^. RttWHI 2,2'- 

(C) »SJW 2,2'-z:5Btt;}R*¥»^— UCaEW&iS. 2- 



• • • 



7^ iamm^. 1-4 ft— ik^&m&&fa&'bMim^yd*&} 
1-4 ft— tt-M&ftsfcistt/awh ^^^±rt^^j^o 
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ca 2+ ^s:iij^m^^7K^„ ^#tB i ^ca 2+ ^iwjHt, $f A^ej&i*) 

3^Na + , Ejfe^— ^#fc«rttl*J«5§&, i&JUUftjfiL 
#J Na + iaA*iJ&, ltbBtNa + -Ca 2+ ^^^(R]^is^^o 

feF* fiW & . H W Na + -Ca 2+ £&£ fa & ig^iA^J £4feJfiL/H« 5 1 
iBPX*&Jg*«j:E5WfW. ffl^hM^ft^##MfrNa + -Ca 2+ 



(Hashizume T and Kato Y. JP 1988027431; Tanaka et bal. JP 
1989131113; Maruyama I et al. WO 9808511 ), <S jfeJJL 3^ R&lL Na+- 



g + , Rlj&gfi, iaf*,Cl-C4fl«lS«5E3:^*3K*6«*: Rl 

r2&sm, a*. ci-c4 mM^^'^m-mm.^ Ri^m. 
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(la) ffi7F#]fc^<%], 




(la) 

Rl|0R2 6<J^XI^±c 
(lb) £p3*W4fc-£*. 




(Ib) 

Rl R2 fi<]^X|WJ±o 

i^^ii^ (ic) m^m^^, 




(Ic) 

Rl *P R2 |^^^.|W)± 0 

S**¥^M^#iiJ6tiS«l&-^-5aib^i^ > 2,2'-- 
(A) 

(B) #liJ^^^?MMik^-5B^^> Rft 

#Pj2,2'--W-fc^¥^; 
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-3(2H)-So 



— <xr — — ok** 

in 

Sft^tt. M##£0J3l^ll^^W 0.1-90 Mt%ftjal5£ (I) tt.^- 

^Mittii^ (i) it^^^-S^^m^pTW^-^Jfi 
Tf^&l^ $PPI> JDIW, &T> JM£, 

mo ^im^mrmmn^M, ^ur^im^m^M^ 
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zjsu m$> mm, mm. ****** rc&te 
ej&sh^ m^mmm^ mm, mmmm. mm> *z» 
msMttisam* mmm, mn^mfeB^ mm&&* sswm^ »** 

mmmmm. wmmm. z^mmmm-, mm-mm, mM&m* 
=mmwtwfoto* rtrtis. *,iw*^; wp^m&^ + 

is*fci. «pm^h 3E*«»> mi 

RTJJB/fittia**. *Z*ttnjHftfl. Gelucire, ***±, 
tt^ffll, £nH&teJ£> **JB^ Z»BU 

ih^j. in3«ji&». »*»*l ^r-^mmm^ 

Iff. rTrTJK. ^*W> WtRBWtt^ B JJ&* ^T^F 

^h^tc^iMjr*, (i) tt^aRKattWttfl^ 

j££4>. mw^W^^^il^; (i) ifc^4&sJtet:£##te#ftJ/fcafc* 

»p?i«j, ^mm&mmnmMffimffimm, wm> #~ z»** 
mz,-m, 1. z,«fc*kflWfflj»B^ 
aemziWiii^ifji&fl&KiB^. fc7*fl#**ffiH* *r^fr& 
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»j. #MR*i*BLm> mmw&mk&w, 

mm. a#x«f#stt 75 ^/r«#, jram* (i) fc**bMB*i*fc 

0.001mg/kg OOmg/kg O.Olmg/kg #M-20mg/kg #Io 

^ o 

^^^^^mPl^Omg/Kg, pTM^'M^ifiL-Saa^^^^ 
(P<0.01) KHftVT (P<0.01) IPVF (P<0.05) 

(P<0.01) #]^Bt|B]o nflfclOOmg/Kg/^M^tt^I 
teJM?i(Hi'&#5fc# (P<0.05) PWVT (P<0.05) M 

mvt (p<o.on wwmttmo i&w*2twii4rmxtmft 

^&5S^*LD50 > 5g/kg, $i^ltb^^«'14^ffco 
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4*ii5* CD ^ttWWffl + liK*. 
^1A, B: 

^J»J 1 2, 2'-—«Btti5R^¥Kfi«I*!l# 

5B$- 17.6 g mm^^ 8.8 g aft-ffctt ft 120 ml M#T 
iqAl7.6gJltfi*fr, tTO4h,«{hM, 
^ii^fl 34g(0.248 mol)***^ 100 ml "f, WT 0-5 

'C^A^W 18gM^^^40ml7X^. &#20 4H+. 3±«, # 

6o°c »2h, wsM#3h, ^#&m^&MB-t> mm 
«ffl»4fe»«is ph<i, 7X^, ^f*. »si 2, 2»--a«i»*¥R 

46 g(92%), mp: 294-296 °C(;£&K 295°C)« 

3»j2 4, 4'-~tC-2, 2'-Zl«MfcW*¥«ttfW* 

£»J 1 0fifcW3f$*Jfc*T. 4-.H4P«C**^« 3.43 

g(20mmol), «|» 1.72 g(21.77 mmol)«»±i*W^fR»*¥«. «J 
3.17 g, «&2fc 67.6%, mp: 295-297°C . 

«#ij3 5, 2'--mtt>%L^M&}%}& 

i ^w^featfr. T-m&^m 5-»mi^?i 3.06 

g(20mmol), ffift 1.72 g(2 1.77 mniol)fW±&tt*l«*^*' 
^mmVC^m 2.48 g, M 57.4%, mp: 230-233°C . 

&2f£#j4 4, 4'-— HC-2, T--mfcW3fcf?W&}M& 

mmm 1 wfcfiWJiatfr. ^n^fe 2.33 

g(15mmol), «»1.5g(38.0mmol)^#±a*W4|5*t**?«. 
3.00 g, 45.9%, mp: 286-288'C. 

5, 5'-— JK-2. 2*-— «ftiW*¥KWtW# 
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mmm i tm&rfte&ft' ^n^m s-mmm^m 4.65 
goommoi), mm 5.9i g06.ommomm±&mmm^m, mm 

5.00 g, « 38.2%, mp:285-287'C . 
£Mm6 5, 5'-— tC-2, 2'--ffiikW3fcWMttiffl& 

%mm 1 Bmtt-ft&Mf, ^m&^R 10.30 

g(60mmol), m® 5.21 g(76.0 mmol)«*4UW»¥Kffa»ffl*. 
#PJ*^^^#3 H.68 g, W 41.5%, mp:295-297°C . 

C: 

2, 2'-~5Sih^^¥® 25.3 g(63.25 mmol)-^— fl3EP, 120 ml Vt^, 
M0^5h, III, 3H^4»ffl^?41l750mlJP^*¥. 

^ttjfejafe. nmumfom, »5y«&feH<*2o g . ^62.0%, m P : 

65'C, ^j^Stt.^. 

8 4-m-2-^,?s^¥m«.a*jf'J^ 

^WJ7^^^»T, ^FI^FJB 4, 4'--fK-2, 2»--«§tti3K* 
3.16 g(6.74 mmol)i5-«LSEtt 10 ml ft^ 2, 2'--W4fcJR*¥tt 

>5-m.&w,tf}mm, nm^u^it^m 2.8 g , W72%,m P : 82-86 

°Co 

^»|J7^T^^^T, ^^^5, 5'--3B*-2, 2'--?84W. 
^ff m 2.48 g(5.74 mmol)^-l5l»l 10 ml 2, I'-^MWHtW 
K^-«C3EWWJ1*. ^©J*^JHft^ 2.17 g, M 70%, mp: 
100-103 °Co 

io 4-E-2-M^¥SfeE^^j^- 
%mw i ffi&ttx&ftft > ^^^4, 4'--m-2, v-zmaxx 

WW: 0.99g(2.27 mmol)^-«P. 5 ml 2, 2»--5Btti^¥S^ 
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#a*««fls£*n.i9g. «96.4%, 

^»J7^^^^T ? ^PM^ffl5, 5 f --H;-2, 2'--«4fcW# 
¥^5.00 g(11.47 mmol>%— «aEWl05ml^2, 2'-— flMfc5R*¥ 
BMg-tOLPttoJE*. t#gij«^^6.24g, M 100%, 

^j&fi^J 12 5-*C-2-Hffl*¥Bfc*M«!l# 

¥1? 5.00 g(10.66 mmol)-^Z:MP, 25ml 2, 2 , --«Stti5R*¥K 
rifWffli^ #5fl*#Htt-&* 4.73 g, t$82.0%,^^^ 
iSAT— &&Mo 

&mm 13 2- (4-Btkp^*) -l. 2-3£#&mm-3 (2H) -n«na# 

1.0 g(10.64 mmol), 2.60 g(25.5 mmol)*B0&«£ 

m 25 mi m-&, mftymrn 2-to»««i 2.1 g (io.63 mmoi)^ 50 
mi E^pi^c mm, ftmrnt 6h, «*^a«i@#. jfe^ra 

tt,^#I2.32g, W 80%,mp:258-260°Co m/z: 276o 

14 2-(3-PttBS«) -1, 2-*#^50P£-3 <2H) -WW#J# 

13 j^jfiw^rfeatr. ^ra^ffl 3— «a£rtt?fe o.47 g (5.o 

inmol)Uil < Rttfi£WHri«c5i i PIZgMl5fe*ffl*. »5J*#«4b^« 0.88 g, 
&m 64.0%, mp:260-272°C . m/z: 276o 

£»J 15 6-E-2-(4-PfeP^S)-l, 2-$#|j«-3 (2H) -ffittffeij* 

«0>j 13 «fj«fl<j^r«feafir. 7r-m^m 4-m.-2-m.m^wtm 

0.4 g(1.39 mmol) 4-*G&ttfl£ 0.13g(1.39 mmol)^&ffi^WHZ.Kff 
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mm&VfcftM. mm^Umit^m 0.15 g, W35%,mp:278-280°Co 
1H NMR(DMSO-d6): 8 7.52(dd,J=l .8Hz, 6.6Hz, 1H, 6H), 7.79(d, 
J=6.3Hz, 2H, 3'H+5'H), 7.88(d, J=7.4Hz, 1H, 7H), 8.1(d, J=l.8Hz, 1H, 
4H), 8.55(d, J=6.3Hz, 2H, 2'H+6'H)o EI-MS m/z: 310„ 

&mw i6 5-m.-2- (2-»mm -i» 2-%i#&mm-3 am 

«#<J 13 ffiftto*tk&ft, ^m^m 5-«C-2-H«5*¥lfeft 6.37 
g(22.0 mmol) 2-fl»tl& 2.07g(22.0 mmol^R^M^^^M, 
ifcUUffi*. nm^BMit^ta 4.40 g, W64.7%,mp:278-280°Co 1H 
NMR(DMSO-d6): 1H NMR(DMSO-d6): 8 ppm 8.54(d,J=8.4Hz, 1H, 
ArH), 8.41dd, J=4.8„ 1H, ArH), 8.06(d, J=8.7Hz, 1H, ArH), 
7.87(m,2H'ArH), 7.71(d,d, J=2.4Hz,J=2.1Hz 1H ArH), 7.21(m, 1H,AtH), 
EI-MS m/z: 309 . 

mmm'n s-*-2- (24tns-S) -1, 2-^##*m-3 cm) -sw^ 

«^|J 13 ^fifiW^rffiafi 1 . ^lWJ^ffi5-m-2-»^¥@5fe^2.70 
g(9.9 imnol)2-S*«0.93g(9.8mmol)lU^ajSW = ZiKSl|Zg^ 
HSJE*. #5J*fefi4fc-&»1.25g, »43.2%,mp:257-258.4°Co 1H 
NMR(DMSO-d6): 6 8.56(d,J=8.4Hz,lH, ArH), 8.42(d, J=5.7Hz, 1H, 
ArH), 8.08(d,d J=3.9Hz,J=3.9Hz 1H, ArH), 7.89(t,J=7.8Hz,lH, ArH), 
7.61(m 2H, ArH),7.22 (d,d J=4.8Hz, J=5.1Hz,lH,Ar H), EI-MS m/z: 
292 „ 

mmm is s-m-2- o-nmm -1. 2-^##*»-3 cm) -mm* 

2.70 g(9.9 mmol)3-ESftbBS 0.93g(9.8 mmol)&&ffi&fcJHZ.J8tfnia 
fiEcflfcffl*. mWUMVC-^m 1.25 g, W43.2%,mp:257-258.4-Co 
1H NMR(DMSO-d6): 5 8.56(d,J=8.4Hz,lH, ArH), 8.42(d, J=5.7Hz, 1H, 
ArH), 8.08(d,d J=3.9Hz,J=3.9Hz 1H, ArH), 7.89(t,J=7.8Hz,lH, ArH), 
7.61(m 2H, ArH),7.22 (d,d J=4.8Hz, J=5.1Hz,lH,Ar H), EI-MS m/z: 
292 o 



mmm i9 5-m-2-(4-ntt;i&»)-i, 2-%#&mm-x2Hymm\& 

1.08g(4.0mmol)4-M,SPltP$ 0.38 g(4.0mmol)^XR^M^Z^mmM, 

i&mmm, nmtt*mfc&%d o.4 g , ^$34.2%, 

mp:310-3l3°C 0 1H NMR(DMSO-d6): 6 ppm8.566(s, 1H, ArH), 8.545 (s, 
1H, ArH), 8.09(d,d J=4.8Hz,J=4.8Hz 1H, ArH), 7.814(s, 1H, ArH), 7.79 
(s,l H, ArH),7.63 (m,2H,ArH), 

mmm 20 5-^-2- u-titmmi -\, 2-^^mm 3 (2H) -mm^ 

1.73 g(6.0 mmol) 4-S»tPjE 0.57 g(6.0 mmolMRffim&J^ZimWm 
m.mmmM:, nm^W^ft^ I. 2g, »64o 62%, mp:263-265 
°C o 1H NMR(DMSO-d6): 6 ppm7.57 (d,J=1.8Hz,lH, ArH), 7.55(d, 
J=1.5Hz, 1H, ArH), 8.09(d,J=8.7Hz,lH,ArH), 7.87(d,J=2.1Hz,lH, ArH), 
7.78 (m 3H, ArH), J=4.8Hz, „ EI-MS m/z:309o 

«f«j216-m-2- (4-PttB*E» -1, 2-*^SSP*-3 (2H) -fflftj#J# 

«#<j 13 ^m&Tft 4-m-2-um^wwtm. 1.09 

g(4.0 mmol) 4-iC^PtfcPjE 0.38 g(4.0 mmol)^M&lttH£fl£#lEMPj*: 
#PJ*^jfi^4ft 0.365 g, W3i.0%,mp:269-270°Co 1H 
NMR(DMSO-d6): 5 0 EI-MS m/z : 293 „ 

« 22 6-E-2- (3-PtbP^S) -1, 2-3t#&mm-3 (2H) -I»*J#) 

13 ffi3&&tf&&ff. Tfm&^m 4-m-2-»^^15t^0.4 
g(1.39 mmol) 3-^MtB£ 0.13g(1.39 mmol)^ HZiStfPlSS. 
#c«JB*. WH*****^* 0.32 g, W74.4%,mp:292-294°Co 1H 
NMR(DMSO-d6): 5 7.50(dd,J=4.9Hz, 3.3Hz, 1H, 5H), 7.54(dd, 
J=1.8,J=6.6H Z) 1H, 6H), 7.88(d, J=8.1Hz, 1H, 7H), 8.04(d, J=8.1Hz, 1H, 
4'H), 8.13(d, J=1.8Hz, 4H), 8.45(d, J=4.8Hz, 1H, 6'H), 8.85(d, J=2.7Hz, 
lH,2'H)o EI-MS m/z: 31 Oo 



u 




£tm 23 6-M.-2- <2-lttl56a6) -1, 2-^^mm-3 (2H) -Hft$J« 
3«#iJ 13 fmfoimmT, ^|W)^ 4-I-2-tif¥Sl« 0.4 
g(1.39 mmol) 2-fC^Ptl;P£ 0.13g(1.39 mmol^&tS&^HZ^SlEgM, 
I^iffli, m»Umfc^Vd 0.30 g, ^70%, mp:278-280°C o 1H 
NMR(DMSO-d6): 6 7.22(m, 1H, 4'H), 7.51 (dd, J=1.9Hz,J=6.6, 1H, 
3'6H), 7.88(m, 2H, 7H+5'H), 8.10(d, J=1.8Hz, 1H, 4H), 8.41(m, IH, 
1H,3'H), 8.56(d, J=7.5Hz, 1H, 6'H)o EI-MS m/z: 310, 

%ffi,M 24 5-?m-2- (4-PKI) -1, 2-%L#&m®-3 C2H) -fiftftl 

13 ^f^^^-^^f , ^s^s 54^-2-m.m^wtu 

0.4 g(1.48 mmol) 4-MMM 0.1 39g( 1.48 mmo\)VXRffiMK)=-Zil&%tt 

m^mmm, nm^m^^j o.osi g, «2o%, m P :>3io°c 0 

1H NMR(DMS0-d6): 8 7.17(dd,J=2.7Hz, 6Hz, 1H, 5H), 7.28(d, J=2.4Hz, 
1H, 4H), 7.80(d, J=6.3Hz, 2H, 3'H+5'H), 7.83(d, J=5.7Hz, 1H, 7H), 
8.52(d, J=6.3Hz, 2H, 2'H+6'H),9.92(s, lH,OH)o EI-MS m/z: 292o 

%mm25 5-1M-2- (2-mm) -\, 2-^mm-3 (2h) -mm\ 
%mw B mmh-ft&mf, ^m&^m s-u-2-m.m^mm. 0.4 

g(1.48 mmol) 0.139g(1.48 nrniol^i^a^ZtfjHZ^nfflS 

WSffl*. #SiJ^Mifc.^0.18 g, «42%, mp:270-272°C = 1H 
NMR(DMSO-d6): 8 7.23(dd,J=6.6Hz,J=2.1Hz,lH, 4'H), 7.61(dd, 
J=2.4Hz,J=6.3, 1H, 5H), 7.73(d, J=2.7Hz, 1H, 3'4H) 5 7.89(m,lH, 5'H), 
8.13(d, J=8.7Hz, 1H, 7H),8.42(d, J=5.1Hz, 1H,3'H), 8.54(d, J=8.4Hz, 
lH,6'H)o 
EI-MS m/z: 292 D 
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*H£J£SL Wn 250-280 g, i + BaE^^K^^^^H^. 

^C#5^ (Ca 2+ -free solution) (mM): NaCl 90, KC1 10,KH 2 PO 4 

1 .2, MgS0 4 5, NaHC0 3 15, taurine 30, glucose 20, ffilNf-tf] NaOH ft pH 
{tM 7.4 

jE^& (normal Tyrode's solution) (mM): NaCl 150, KC1 

5.4, MgCl 2 2, CaCl 2 1.8, HEPES 5, Glucose 10, ffl IN NaOH ft pH {6H 
7.35 

iS^Na + -Ca 2+ ^^^^t^^K^^ (mM): NaCl 140, MgC12 2, 
CaC12 1.8, HEPES 5, Glucose 10, ffl IN CsOH ft pH ilS 7.4 

jOE#M£?£ (normal pipette solution) (mM): KC1 140, MgCl 2 

0.5, EGTA 10, HEPES 10, 1 N KOH ft pH -ftS 7.2 

■iS^Na + -Ca 2+ ^%^1t^%IS^^ (mM): EGTA 42, CaCl 2 29, 
MgCl 2 13, Aspartic acid 42, TEA 20, HEPES 5, Na 2 ATP 5, IN ftj CsOH 
ipHl 7.4 0 gmtt. *R*%»rt*+>FlRltt Na + *&g, 4HWiqA 
NaCl 5, 15 *P 25 mM, ^fcS^ft Na + i&!£i£?iJJ?ril#&?J 15, 25 *0 
35 mMo 

f&UftmmB, m 0.22 urn WWiW, ^Hg^EppendorfW. 

JF^J, IfcfcB'M, i£4°C^f5#[ (Ca 2+ -free solution) ^*|SfcJI!JKFffl& 
fP^-m^, iSfi 1 Langendorff II. flMKAttiig: tT^ffl^^ 
^S7^fM^6min, ttiOJftrtttSMiUBja^. 'Cdfi**. 
fiCfefltffffl^lSi^SfiSJ E (pronase E) 0.1 mg/ml, MWfil 
fi (BSA) 0.5 mg/ml, Ca 2+ $fcJg*J 150 uM tfi%WM (M) %M 2-3 
min, S^flS^*^A v 4fc^ff±*«lE- tt'OSOUlJW. 
ffl»«[37 o caj|?a#5~10niin, #JtH±J*#. ffi^cffWW 5 ft. 
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^>^W BSA 0.5 mg/ml, Ca 2+ #cjg;*J 1-8 mM, (20-24 °C) # 

tlh^» ^SH^M}!^, 70 cm tM£, 37 

°C tliS, 95 0 2 Si 5 %#J C0 2 Vl-a^, o 

mLff^mf&mm>m&fti&MM&ft%&omMm&m*} 1 mi, 

^F^^^W^^m^ (MO-303) ftfj#JSS$W (Olympus IMT-2) 
±, mmytftMMJs, m^^m (Tyrode's solution) MM, T&Btffi$J 
1-2 ml/mino %«ffl«fl|%a«( + |*K±*ttff)fe«%«ii#J{SC 
(PP-83)#W^*fcftJ. 3fe*%«*Jg%fift2~4Mn. flgJtffef^WB 
tJli^, JSflmJKc^W^^fl ^**>JEl3 pCLAMP5.5.1 
(Axon Instrument) ^^c, ^S^ilit % $fitil ft J& (L/M 
EPC-7) g AD/DA (AxonTL-1) ^Ait3¥^l. 

ifi:^Na + -Ca 2+ ^i£M, (rNa-Ca) Ht, MltitflJ^E - 40 mV, ^ 
/A + 60 mV fi&^fcS - 100 mV, 3&g& 80 mV/s 2 s MfcfaM 
(declining ramp pulse), Mftffi&%l 0.05 Hz 0 4flJtM)l 

«*a[««iW«**j»?t. Hjfcffliaiii%*»*«*ia5E«^ft. rant. 

fcT^SW&fcm/S^W^ift, SfelftHt^ftSE + iPA: ouabain 20 uM 
fctt Na + -K + -ATP H; BaC12 1 mM W CsCl 2 mM P.MIWT 1 
aM^Sfo; verapamil 1 nMWLlf5%I ; ^ftrtftt 20 mM Bll 

tea ^mm^M^mm^M o *«rt*«t>aj«tiSfl<i egta (42 

mM) #1 CaCl 2 (29 mM) fflfe Fabiato & Fabiato ^5^THP#fl6rt^lS 
Ca 2+ $fc£*j 153nMo^%'l46<]^^) Na + -Ca 2+ £& W^l^^b*^ 
it^Ni 2+ (2^5mM) #^'£P1$T, ffiNi 2+ ltj^^%M»^#^4 
Mffi^SP Na + -Ca 2+ £&i« (INa-Ca). *7#l*Hai6#jR^h^RI 
WXt%8Kfltife/SWi*ift, «ff]Jl%»t*ft (pA/pF) ^%t{l^ 
#tW£3&*&£ 31 °C~32 °C ^fi]^Tc 

ffl pCLAMP 5.5.1 pCLAMP 6.0.1 &flrrt]&ffi$.M®i&1fMM 
##T. Mean ± SE^, n^*fflJMfc; Sfi*f*n*M t 
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1 IE#Na + -Ca 2+ £&%^lttifi^ 

mmM$$m& - 40 mv , 5fc*M.M+60mv, m%&wm2s 

80 mV/sMfcm$%L*m, Xf^M - 100 mV, %m$m-% 
0.05 Hzo ^MlJ^#T, if i3^J—t*^lR]iiJ 
rtlRjW%«E-%ffi^tt^ (I-V curve), S^f ^ < SB^fiJ«c»tttt%Sffi 

5mM|ftNi 2+ Bt, i^i&M^hfoj&frfPl*! ft/£#M«i'Js ffl Ni2+ Iff 

Na + -Ca 2+ ^^%^ (Na + -Ca 2+ exchange current, INa-Ca) 

2. Amiloride^ KB-R7943 fP SZA 5tf Na + -Ca 2+ 5t^%^61]ffl3^iJfFffi^bh; 
« 

Ekf&M+tfJ Na + #cjM 25 mM Btf, 7£j&±ifflJ3£-i£^j3, Mil 

5£, ffi INa-Ca M^lfilJ^^fi^liJP, 3min^^ii?'J^, ^^5 
min ^jE"^M"(run-down)Jja^o jlfcHrf, ^EttSRJK't'iPA Na + -Hf3£& 
WlilJJflJ Amiloride 10, 3 0 fP 100 uM, KB-R7943 1 10 uM, SZA 0.1, 
1 jfP 10 uM, fcfc^H#*f INa-Ca ftjftlftj'fcffl, 

+ 50 mV Bt , Amiloride 10, 30 fP 100 uM INa-Ca WWffe'J 
^#8(1* 15 %, 23 %*P 41 %, - 80 mV BtW^ftJ«J#8!jJi- 6 %, 
15 %jfQ 23 %,iftHj Amiloride INa-Ca WWf OftJlEBJIMo £ + 

50 mV Bt, KB-R7943 1 , ffl 10 uM X* INa-Ca 6W$iJ$#-#J^ 29 % 
*R 61 %, - 80 mV HtfaWfrJ WJ##JS 22 % fP 57 %, KB-R7943 
£M^#r#T>?tl*K ^h(R] INa-Ca 3gj£#£. SZA 0.01, 1 10 
uM, *f£hfr INa-Ca Mffli&I^E + 50 mV Bt^iJ^ 28 %, 48 %fR 66 
%, ttfa IpJ INa-Ca iftMlftJ^ - 80 mV BtPUJMJ^ 15 %, 24 %*P 
42%, ffilJJl SZA JtfJMfi] INa-Ca WflliWf^ffl^fia^Xtrtlfi] INa-Ca 

3. *»m-64feX*'C»fl/l Na + -Ca 2+ ^«0WJ3 tfcttAWaft 
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B3j SZA t£ KB-R7943 m Amiloride &&1£3EiSi , WftJ^ft 

il&Va, m±ftmft®1f&' ^M^Na + ^^M> *S INa-Ca, 
^ SZA * WttWIRH. bb«3&»«i'fi-4fcXt Na + -Ca 2+ ^^*^^^f ij 
. W^^I'Jbb SZA JE«FM5WttftUl : f #1*3 Na + -Ca 2+ £&i« 

& 1. 10^^HJ^WNa + -Ca 2+ ^«6tlW$iK^ 





n 


£bfa INa-Ca #P 


rtlRl INa-Ca 


&3f£#iJ 15 


3 


50* 


28 


££$S#|J 16 


3 


52* 


44 


gSStf'J 17 


5 


43* 


21 


'&TMm is 


3 


44* 


42 


^ifi^'J 19 


3 


59* 


57* 


«0'J 20 


3 


44* 


14 


3M#|J 22 


4 


«if * 5% 


2 


3»#iJ 23 


3 


46 


57 




3 


%«ftff ifc 14% 


35% 




4 


14 


19 



* P < 0.05 



attflS^fSttftifi 60% o JET^o 





^hlRl INa-Ca 
(%) 


ft fnj INa-Ca fflltW 
(%) 


^5£#'J 15 


50 


28 


^mm 16 


52 


44 



16 



%MM 17 


43 


21 


&Mffl 18 


44 


42 


19 


59 


57 


20 


44 


14 



19, ^^^ffi^i,^^«JfiLW^a (i/R) ffiflJ&SU UM>#5*c 



(10-6M) 


n 


Htls](min) 




AAT 


VPS 


VT 


VF 


5ttRg 


13 


28.23+1.70 


62 


69 


77 | 


£j&l#0 15 


10 


1.67+0.70** 


20* 


30 


30* 


^iij^j i6 


8 


0.70±0.33** 


37.5 


37.5 


0** 


£3fe#!l 17 


8 


19.72±4.42 


50 


62.5 


38 


is 


8 


22.10+3.49 


25 


50 


50 


£5S#I 19 


8 


23.67±3.87 


37.5 


75 


63 


£$§#<J 20 


7 


29.13+0.69 


28.6 


85.7 


85.7 



AAT: tBIlHtfe] VPS: 

VT: ^.M. VF: "MM 
*p<0.05, **p<0.01 ^?$WMVG%t 

Srifc: afeftftl 15 fP^»J \6&foJ%%) 10' 6 Ht, Wlf^M^^ 

m. 



17 



$9*0! 3: *SMM*£l5|-£25 

*LM,mm&M 3mg^ g ±&ik^w> Mm^M^nrnmn^^ 





n 


hHJWN" files') 


(s) 


VT 


VF 


VE 


(%) 


W(s) 


m 

(%) 


mam 

fBj(s) 


(%) 


Mm 


14 


4.0±4.1 


23.0±10.7 


100 


8.2±6.1 


35.7 


3.3±5.7 


100 


mm* 

(0.3mg/Kg) 


11 


29.1±29.7* 


11.8±12.1* 


54.5** 


5.4±7.0 


0* 


0* 


63.6* 


•&mm 13 

(3mg/Kg) 


9 


13.2±18.2 


11.8±9.1* 


66.7* 


3.8±3.6* 


0* 


0* 


88.9 


&mm i6 

(3mg/Kg) 


12 


20.8±24.2* 


16.1±12.1 


66.7* 


3.8±4.0* 


0* 


0* 


75* 


15 

(3mg/Kg) 


8 


7.0±8.2 


24.0±16.5 


87.5 


5.9±7.5 


25 


2.2±4.4 


100 


£M#J 17 
(3mg/Kg) 


11 


12.4±10.0* 


18.5±8.9 


72.7* 


3.8±2.9* 


0* 


0* 


100 



VT: 

VF: MW\ 
VE: M 



*p<o.05, **p<o.oi ^tfmMth%t 
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i6. 17 toitemm^zM* peg (Mtt) =i= 9^mm^, 

&ltl®mffl$]rtmm., 10ml/K gj 60min Bt*£tL 

5g#3JJ*£1iT *£jftjfc'&JttiWk. 15min )S$lffIft. 

1) $tfe^l 16 

PjR30mg^,^fi*tt»ffi^4l*a4>#5feS(P<0.01) 
0tI#^HtfH], ftffic VT (P<0.01) ^0 VF (P<0.05) M 
VT (P<0.01) &^^0tfs]o 

(P<0.05) W^W-fii. ^fficVT (P<0.05) ^IVT 

(P<0.01) fiW&fltfc]. 

2) ^ii^ij 17 

Pjl&lOmg/Kg, pJ^tt^IVT (P<0.05) fiW&&tft. 

PI 30mg/Kg, ^ra*tt«ajSttJflL-S*tt^#5fe* <P<0.01) 
AW&BtffS], Kffis VF (P<0.05) ^S£a VT (P<0.01) 

VF (P<0.05) mW^iia)* 

DI lOOmg/Kg, RTM^ttHMft VT (P<0.05), Iff® VT (P<0.01) 

*S,pJ3ft*H5 hk 30s ioomg/kg±^^4U. rtmytzhmfoM- 
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2ft 4 nm&MM 16 *P&»J 17 «^l«A-^l't#^f»W 





n 


fcH3&&t|H) 
(s) 


(s) 


VT 


VF 


VE 


(mg/Kg) 








&(%) 


(s) 


(%) 




(%) 




1 

7 


5.0±6.7 


41.6±15.2 


94.1 


15.4±11.9 


52.9 


3.9±7.0 


94.1 


^Mlyy 16 
(lOmg/Kg) 


y 


y. j±iu.u 




58.7 


8 8-1-7 4 








*\V* "fcA* /rTiI i /- 

^Mi?y 16 

(30mg/Kg) 


y 


1 a /i i 
ly.o±z4. 1 


1 "7 a_i_ n * * 
1 /.U:fcl2.0** 


A A A** 


3 3±5 7** 


11.1 
* 


0.4±1.3 


A£ 7 
OD. / 


'.V'-fefc /fill 1 < 

(lOOmg/Kg) 


Q 




99 74-1 Q 4* 


55.5* 


3.9±6.8** 


33.3 


5.5±10.2 


66 7 


17 

(lOmg/Kg) 


9 


15.5±21.5 


32.1±26.1 


66.7 


6.6±7.2* 


22.2 


2.5±6.4 


100 


17 

(30mg/Kg) 


9 


9.6±9.2 


18.0±11.4** 


66.7 


3.2±5.5** 


11.1 
* 


0.2±0.5* 


100 


17 

(lOOmg/Kg) 


9 


9.0±19.7 


31.1±21.3 


44,4** 


5.1±7.8* 


22.2 


2.2±63 


88.9 



ummrn i6 m&mm n &&&&& 7*ft#tt&i&. mm& 
wft^WL, &*mmm%^^<¥>b$km,wn i9±2 go ^m^m 



20 



5 nnm&mML 





?b « t: » 


^MlyU lo 




200mg/kg 






350mg/kg 






500mg/kg 






700mg/kg 






lg/kg 






2g/kg 






3g/kg 






5g/kg 




7 



Srfe: 3?Jfc0!l 16 #3W*ffl*JB,ai4U?Et:. ¥#S0E* LD 50 
5g/kg, «^jlk^fli^i»*ttttffl5. 
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